Rearrangements of mitochondrial DNA and the mitochondrial fusion-promoting plasmid (mF) are associated with defective mitochondrial fusion in Physarum polycephalum.
A specific linear mitochondrial plasmid (mF) is genetically associated with the fusion of mitochondria in the true slime mould, Physarum polycephalum. In matings between mF+ and mF- strains, which respectively carry and do not carry the mF plasmid, mitochondrial fusion occurs in the zygote. Mitochondrial fusion induces recombination between specific sites in the mitochondrial DNA (mtDNA) and in the mF plasmid. To detect a region which is associated with the mitochondrial fusion in the mF plasmid, we isolated, by fluorescence microscopy, strains which showed defective mitochondrial fusion (delta mif-) from those which showed normal mitochondrial fusion (mif+). Analysis of the mitochondrial genomes of delta mif- strains showed only mtDNA which recombined with the mF plasmid in mitochondria. Comparison of this recombinant mtDNA in one delta mif- strain (NG 15) with that of a mif+ strain showed that a 2.2-kbp region, which included the integration site of the mF plasmid, was deleted in the delta mif- strain by recombination between the main mtDNA and the mF plasmid. In other strains, in addition to this deletion, a 6-kbp region which included both termini was deleted by recombination at six repeats of AAT sequences in the mF plasmid. Moreover, transcripts of the mF plasmid were not detected in NG15 by slot hybridization.